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distance of the object, the angle subtended by AP is e/D, and the angular resolving-power is given by
X      _ 71 W sin a ~ 2L&'   ..............................(5)
the well-known formula.
This method of derivation makes it obvious that there is no essential difference of principle between the two cases, although the results are conveniently stated in different forms. In the case of the telescope we have to do with a linear measure of aperture and an angular limit of resolution, whereas in the case of the microscope the limit of resolution is linear and it is expressed in terms of angular aperture.
In the above discussion it has been supposed for the sake of simplicity that the points to be discriminated are self-luminous, or at least behave as if they were such. It is of interest to enquire how far this condition can be satisfied when the object is seen by borrowed light. We may imagine that the object takes the form of an opaque screen, perforated at two points, and illuminated by distant sources situated behind.
If the source of light be reduced to a point, so that a single train of plane waves falls upon the screen, there is a permanent phase-relation between the waves incident at the two points, and therefore also between the waves scattered from them. In this case the two points are as far as possible from behaving as if they were self-luminous. If the incidence be perpendicular, the secondary waves issue in the same phase; but in the case of obliquity there is a permanent phase-difference. This difference, measured in wave-lengths, increases up to e, the distance between the points, the limit being attained as the incidence becomes grazing.
When the light originates in distant independent sources, not limited to a point, there is no longer an absolutely definite phase-relationship between the secondary radiations from the two apertures; but this condition of things may be practically maintained, if the angular magnitude of the source be not too large. For example, if the source be limited to an angle 6 round the normal to the screen, the maximum phase-difference measured in wave-lengths is esin#, so that if sin# be a small fraction of \/e, the finiteness of 6 has but little effect. When, however, sin 6 is so great that esin6> becomes a considerable multiple of X, the secondary radiations become approximately independent, and the apertures behave like self-luminous points. It is evident that even with a complete hemispherical illumination this condition can scarcely be attained when e is less than A,.
The use of a condenser allows the widely-extended source to be dispensed with.     By this means an image of a distant source composed of indepen-R.  iv.                                                                                           16 the visible lines were twice as close, as if at the rate of 12,000 to the inch. The difference between the tsvo cases is easily explained upon Abbe's theory. A soda name viewed through the original showed a strong central image (spectrum of zero order) and comparatively faint spectra of the first and higher orders. A similar examination of the copy revealed very brilliant spectra of the first order on both sides, and a relatively feeble central image. The case is thus approximately the same as when in Abbe's experiment all spectra except the first (on the two sides) are blocked out.
